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- A PAFER PRESENTED TO THE SECTION ON EBUCATION (Q) CF THE
1967 AMERICAN ASSCCIATION OF SCIENCE ANNUAL CONVENTION, THIS
COCUMENT DISCUSSES THE ACTIVITIES OF THE DIVISION OF SCIENCE
TEACHING (DST) OF UNESCO. INCLUBES ARE DISCUSSICNS OF (1) THE
OVERALL PROGRAM BUDGET, (2) AN HISTORICAL PERSFECTIVE OF THE
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© STIMULATION OF INTEREST IN SCIENCE. SPECIFIC FROJECTS AND
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ARE DISCUSSEC ANC THE FRIMARY GEOGRAFPHIC AREAS AFFECTEC ARE
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1. The Role of Science in UNESCO

UNESCO is the permanent specialized agency of the United
hations whose purpose 1s to conmtribute to international peace
end security through education, seclence and culture. It depends
on over 120 member governments both for its regular progrean
tudget - currently running atout 63 million dollare per bien~
iy - and for approval of its policieso(l) It celebrated its
20th anniversary last year, two years after affirming at its
Genzyal Conferaznce trat ceience would be given equal emplmeis
with education and culture in its programo(a)

Considering the fact that UNESCO {is only 21 years old -
a venishingly szall frection of the totsl time mankind has
struggled ailong vithout the bensfit of truly international

orgenizations - it ic not surprising that its peaceful aics are
&8 yet to be achlieved, In these 21 years, however, UNESCO

hes at least learned how to handle the difficult task of
providing assistance in science and technology to its less
developed Member States. This has becn pessible primarily
through the suprort provided by the Technical Assistance (TA)




srd fpectal Fund (SF) projects of the United Nations Development
Progiam (UNDP) whichk muke available approxieately another 63
©uillicn dollars to Member States through UNESQO bringing the total
eveiluple funde to ¢ovut 126 millton dollars p»r Sienniwm,

The fast thet there are two parte to UhESCU's progrem is worth
reyeating, The first, called its “regular progrea® consists

of activitier pleaned and aduinistered by the Secretariat with
1ts own budget in answer to the will of the Hember States.

The second consists rainly of rational projects financed by the
TA and £F progreas, adninistered by UNESCO, utilizing funds
viaich fadivid::nl Meaber States have requegted and obtained

Troz UNDP.  This asorey goes into experts, fellowships and
equiment veially to strengthen existing institutions or to
build nev ones.

1)

Seience Edusution in UNESCO - the Hole of the Division of
Seionce Teuching

I’ are guing to describe tae activities of a single division
of UilSCO, the Diwiscion of Seience Teaching (DST), reasponsitle
for approximat-ly one ner cent off the totel program of UNESCO.

[ts yearly regular prugram budget is roughly $625,000 per
biennivn., Divided equally among 1its 120 Member States this would
rrovide each vith $2600 per year, a sum which would not even pay
thie full ccst of e one-year sctolership let alone purchase a
sophicticatcd plece of apparatus for scientific reseerch, This
rsres it abuﬁdantly clear trat [T must councentrate its limited
resources into key activities in selected reglons of the world.

Tt must, in fact, capitalize on its ability to catalyze and inter-
natiounlize activities that tave an {nherent multiplier effect.

1t has chosen to do this, as ve stall socn explain; in experimenta).
activities that can potnt to new directions for all of UNESCO's
scient2 educatio. prejects,
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The orgunizational units of UNESCO are the gector, the
department, and the division, in order of decreasing size. The
eectors are those of education, science and culture. Hithin
euch tlere are sever-l departments. In the ecience sector,
for example, tlere are (1) the Department for the Advancement
of Science (AVS) and (11) the Department for the Application of
Science (APS). Tha Division of Science Teaching (DST) is within
AVS along vith divisions for oceanography, naturel resources and
research and documentation., That is as far as ve will & in
giving a breakdown. The departments and divisions in the other
sectcrs are at present in a state of flux and any deacription of
then given nov might not be valid six months from nov. The
Budget of ST 15 about ten percent of that of the vhole science
sector and, &s we said earlier, ubout one percent of UNESCQ's
total budget, | |

It 1s apparent from its title that ST doals with both
science and education. There are valid arguments to support its
presence in either of these two sectors. The fact that it sits
in the science sector reflects the regultant of saverel forces
tending ¢ pull it in different directions. Six years ago the
Division of Science Teaching vas formed on the initiative of
officera in the science sector. Its regular program budget

was $58,000 in 1961-1963 (and $184,000, $570,000, $627,000

in subssqueat biennia - whose uneven plot reflects something of
the internal ‘dramse of UNESCO) and 1t bad a professional stafrf of
two. In 1969-1970 it will protably hove a siaff of © professionals
and a regular progrem bdudget of $808,000 with approximately an
equal anount frcm UNDP. Strong pressures have at various times
been exertel to move DST to the education sector but, obviously,
stronger pressures have prevailed to kecp it within the science
sector untifl nos. The Director General has indicated that UNESCO
pay undertake s science education progrem in :1969-1970 “coaparable

»




<1 omagalt de with that of the literacy campaign” but has not yet
speciitad whether DET will remain in AVS nor vhether DST will

gcnerete the housew'de policy needed to coordinate and integrate
tu exponted progrem, Racent daecisions have, in principle,
rlacec responsibility for an integrated science teaching policy
in the hards of UST but in practice thiey have not been sufficiently
explicit about faplementation o® this mandate to make thew
effective, ‘
Yhen DET was created in 1961 a convenient but artificial
ividing line had beén dvawn vithin UNESCO based upon the fiction
that university uctivities in science edueation could be separated,
both administratively and intellectuslly, from those at the
secondary school and lower levels. The Division of Science Teaching
was acked to concern itself only with science tsaching at the
univeraity and [ost gruduate levels while the education sector vas
to deal with scicnce eduzation at the level of the secondary school
and lover., Thie provided a neat administretive separation but

44 not, make sense from the intellectual point of viev because of
the coatinuity in content which science possesses at all levels,
1% also d!d not take into account a very significant change
that vas taking place in some of the advanced countries at that
very moacat, For the first time in history scholars in the field
of scienc2 and profensional scientists in universities and
research insittutiors vere beginning to shed their traditional
apathy tcmard scisrce education and were rarticipating in the
Rost vige.oucr ectivity for course improvement and curriculum
reform in scienc» that had ever taken place. They were getting
adecuate finci:cial support from govermment agencies and wvere
tackling thesz aztivities in the saxe spirit and vith the same
enthusiase that they had once given to rcseerch in pure science,
By doing so they brcethed new 1life {nto old pedagogical practices
and actuelly cpearhgaded reform in other fields.

ot Syt i e ety VAT sl

it e Lt A e g




g e

)

Thue Divicion of Seience Teaching of UMESCO was created
dWwing rufs tire of ferment ard it attracted socwe ¢f the
gdtentirts vlc 26d besn jnvolved in the reform movenent, They
developl the divisicn eiorg lines consonant with the prevalent

spirit ¢? rafomn. Tha division evolved a progran that wag |
gulded 1y sclertists, both inside and outside the Secretariat,
and tlat was ctrongly oriented toward the development of new
aperoact os, metheds, techniques end materials in sclence
teaclhing. It now bas two university level scientisis in each
of the laei: sciences - plysics, cheaistry, bivlogy ard in
mathezatics, As scleatists, they felt at hoae in the environ-
ment of ihe science sactor of UNESCO vhers ell prefessional
staff ueﬁbers are either scientists or engineers.

Az fmportant difference datween science, on the .one hand,
and education or culture on the other becomes apparert if one
conude 6 the fpecialiged nature of the professions) tmining
needed ta bacone a scientist. An acadenic degree equivaleant to
that of ike doctor of philosophy and original research publiched
in scholarly jcurnale are usually th2 minimua preofessional
requivesants for a scientis%. In education and culture, oa the
other hend, such definite professional eriteria do not exist
for many cf iheir abtivities.. Education and culture are vary
broad. They rangs over all possidle academjn levels and
activity In tliese fields sometizes does not depend upon
acadeaic qualifications at all. There is, therefore, an
vaderstinéscle dicparity betwecn the profeesional qualifications
for posts ia the science sector and those in other mectors of
UNESC0. It vas easter to aftract scientists vith &n interzet
in cource inprovemant end curriculum refom into tke science
sector. Adairistrative ability 1s requirad in ell eectors but
in ecience teachlng. it 18 als0 importont to have e thorough
grasp of cudbje.t matter in at least ona field of cclience,
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The new scicntists in the Division of Science Teaching brought wich
them the advantage of the new enthusiasms born of experimental activities
in course improvement and curriculum reform in their countries, but they
had to learn what their counterparts in other sectors of UNESCO had picked
up over the years - namely- administrative experienca developed in the
course of implementing educational programs in the Member States for almost
twenty years. |

Space does not permit us to relate the interesting story of how
communication and rapport between the education and science sectors was
slowly es;ablished, at least at the working level, so that the artificial
barriers separating secondarx and university levels of science were in many
cases surmounted.

We must proceed instead to describe the work of DST but first a very

significant fact must be underlined: the budget for the programs in science

teaching administered by the education sector is about 20 times larger than

that administered by DST. UNICEF and UNDP (Technical Assistance and Special

Fund) have heavy investments in UNESCO science teaching field projects
administered by the education sector. UNESCO has, for éxample, established
with Special Fund support about twenty teacher training colleges in Africa.
Each such project received between one and five million dollars from UNDP

to be matched by the recipient country. Each college has a strong science
compoennt. The Total UNDP support to science education projects such as

these will be about $20 million for this biennium. As another example, the
education sector has been assisting secondary schools with UNICEF support

to purchase esquipment to train primary school teachers in science. The budget
for this alone will exceed $4 million in the present biennium. The key

words to associate with these education sector activities are implementation

and impact.
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Tre large impact of UNESCO's program in science education
is generaeted by ihese projects. They are impleamented by the
education csctor of UNESCO vhich, incidentally, huc few if any
scientists on its S-creteriat staff at any give: time.

Sy comparigon, the reletively small program of tirs Division of
Uelence Tesching of the science sector is characterized by the
vords exrcerimentction «nd fmprovesent. Each staff member of

tae division is 8 specislist in one of the wasic sciences.

he executes a progrua, principally from regular progren funds,
1a his subject ficld, devoted to research and deveilopnent on
new aprroeches, methcds, techniques and materiais for teaching
and learaing. The Filot Projects are perhaps the best examples
of this kind of exploratory and demonatration work, These

pro ects develop, with the kelp of talented people within the
regicon, guidelines and resource caterials to demonsgt:ate what
can be done when the means are fowud to carry out the large
impact Job. DST 15 concerned about raising the quality of
instruction a:d learcing. Thre linik betwsen DST and the education
sector is obvious. It must supply the guidelinsc and egsistance
vhich cnly a group of specialists can generate in experimental
progmns and feed them to the iepect progiems cf the eduration
éector. DST assists these progruas by recruiting science
education experss, briefing them in & deaonstration science
teaching lstcratory at heedquarters and collecting documents ard
apparatus which ~un kelp them keap ebreast of the rapidly
changing scene ip science education. DST 45 nov algo bteing
askced to visit thLe major science teaching procjects of the
education sector in the field ard to make rcccmmendations to
their adrinistrutors on what aight be done tc improve the science
teaching uspect of Buch projecta. In the past it wasg custome:ry
Lo aescelate the word qua ntity with tl:e’ werk of the educstion
sector and the word guality with tiat of DST. A more accurute




gset of words to sumeerize the role of each gector in science
education would be un dnpact for the education sector ard direction
for IST. The first requires excellent adainictrative ability.
The second requires the rure combination of specinlized knowvledge
end intercst in teaching in a gubject. matiter field plus
adninistrative ability,

5. The Progrem and Budget of tie Division of Science Teaching.

The program of the Division of Science Teaching vhich
ve have associated vith experimentation and improvement lasg
four nain parts. The budgets cited are those for 1967-1968
under Regular Progrem (RP), Technical Assistance Progrem (TA),
and sw:m Fund Progrem (SF),

(1) Colleeti9n and Exchanpe of Information ($84,000 RP)
DST will publish, on a teyminal basis, in English and
in French, 5 separate volumes antitied "Surveys” on
teaching of physice, chemistry, biology, rathematics
and geology at univarsity level in six advanced
countries (UK, USSR, USA, Franze, Geruwany, Cze:hoslovak.is.)
DST will also publish & zeparate voluzes, on a
continuing basis, durinz tach bienniur entitled
"New Trends” in the teaching of physics, cheaistiry,
biology amd msthesatics for teachers and teacher
trainer.a‘-.l
As part of ite progrem to exchange wodern information
ST wiil perforn subject matter briefings of science
teaching experts, on a houaew:{de baeis, going ocut to
field po"sts and vill maintain a demonstretion center
containing documents end equinent for that purpoee.

T




(11) 1ot fozeots oo hew Aparoaches and MAter.als for tie
Teashing of tiw basic Sciences ($397,000 FF, $276,310 TA)
The first such proJject staried as « one year activity -
hoW calied the International Working Group (IWG) ~ 4n
Seo Paulo, brezil., Twenty professors of plysics came
from eight Lutin American countries to 1:m1c1puté ina
Joint projlect of experimentation and developuent on naw
materials for the teaching of a seiected portion of a
couree ~ the pb&stcs o light. They ~ame from colleges
snd universities where future secondary school teachers
are trained. They produced 5 dooks in programusd
instruction fosm, combining the elements of textbook
4 laboretory guide, 8 kits of inexpencive leboratory
materials, 11 short film loops for a cartridge-loaded
projector, one long -ound'tum, 8 teachers guide for
the felns and a book vith the scripts of 8 TV teaching
pregrams which they hed produced for trensuission over
4 Seo Puulo TV station. All of this wac tie “take-home
vay” for each participant. It had baen produced by
:, an inten'she 20 man-year effort by latin Acericens for
é: | Latin America. UNESCO supplied the experts and the
Teterials at a cost of $140,000, This also included
the cost of a b-week aoai{mar at the emd with participants
froaa 15 countries for demonstration, testing amd
evalmtmﬁ("' ) o The pattern <f execution for subsequent
Projects has changed alightly dut the generel otjectives
of experimentation, development and demorstration have
remained. Now the projects are prepared tur in advance
of the IWG by the formation of permanent Notional Study
Groups in the countries of the region. (There are over
20 Study Groups for the biology project in Afvien, for
¢xample.) These groups are provided with materials
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from the curriculum reform groups in the advanced countries for study,
in preparation for the IWG and to stimylate and inform even those members
of the Study Groups who will not have a chance to attend the IWG.

Preparatory seminars are now held before the IWG and evaluation and

demonstration seminars are held after the IWG. Reinforcement of the
IWG center and/or the Study Groups with Technical Assistance support
1s already assisting (e.g. in the chemistry Pilot Project in Asia(a))
in the formation of national centers for gcience teaching improvement
with may, in some cases, become.permanent 1nst1tutions(5) for this
purpose, possibly with support from the Special Fund of UNDP. We
list thé projects in chronological order giving dates only for the
IWG but it bears repeating that long range planned activities now
precede and follow the IWG.

(a) Physics in Latin America, IWG 1963-1964

(b) Chemistry in Asia, IWG 1965-1966

(c) Bilology in Africa, IWG 1967-1968 Eng ish, 1969-1970 French.

(d) Mathematics in the Arab States, IWG 1969-1970, English and

Arabic; 1971-1972, French and Arabic.

In retrospect it has been realized that these projerts have served to
demonstrate the feasibility of course improvement and curriculum
reform. They have shown that new approaches and materials can be
developed locally, often inexpensively, suited to local needs, by
local scientists and teachers with support from an internati »nal

team of experts. They have, in short, been experimental projects that

have produced resource materials and pointed to new directions. The

resulting resource materials are now slowly being introduced into the

larger impact programs of the education sector.
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The above prjects have utilized university scientists to produce
resource materials for the secondary schools but a separate pilot project
L2 produce materials for improved teaching at the university level, e.g.
in the field of the physics and chemistry of solids, has also been
started.(6) Its method of operation is somewhat different from that of
the projects cited but it has in common with them the goal of improvement
through éxperimentation and development leading to new approaches, methods

and materialsg for teaching and for learning.

Other Activities to Improve the Teaching of the Basic Scieices at

University and Post-Graduate Levels.

(a) Post-Gradua® Training Courses. ($100,000 RP, $185,000 TA)
UNESCO develops and organizes one-year international post-
graduate training courses in the basic sciences offered by
uni;ersity, academies of science and simillr‘institutionu in the
advanced countries for the benefit of scientists, teachers and
.reseatch workers from the developing countries. The aim of
these courses 1is to help developing Member States to train
their high level scientists, primarily for staffing university
science departments. Some eight courses per year are in
operation during 1967-1968. The host countries normally provide
an amount approximately ten times larger than the UNESCO
contribution.

(b) Advanced Centres Project in India and Assistance to Other
University Science Teaching Projects.
(626,400 TA)

Some centres of advanced studies in science in India have been

selected for reinforcement through




Technleal Aesistance ald, The aim i5 to pake then
the wcinovledged nationsl centres of excell~nce in
their field. A similar concentrated cffort. ic planna=d
for Pekistan end puseidly in other countries. In
additica, assistunce in the usual rerg of experis,
fellowshins, and equipment is beirg given to colleges
and universities on the basis of their individusl
rejuest,

(c) Faculties of Science. ($266,985 SF)
This 18 & rew type of activity whereby UNESCO assists
ir the creation or strengikening of the faculty of
science of 2 university with support fram the
Speciel Fund. There is at present only one project,
in Jordan, but 1% is expected that this type of
activity will expend.

(4) Science Teaching Centres. (SF) 1
In order to institutionalige the type of research ’
aid development activities which began with the
Study Groups or the International Working Groups of
the Pilot Projects and which are in some cases
@&panded in one subject alone through Technicel
Assistance support, the Special Fund hags indicated
1ts willingness to consider applicetions for Science
Teaching Improvement Center.(s o Applications have
been submitted by Israel and Brazil,

(iv) Stimulation of Interest in Science, ($50,500 RP)

For several biennia there has been & demanc at the General
Conference for increased activity in vhat wac once

called the popularization of geience (for which UNESCO has
evarded the Kalinga Prisze for many years) end which more
recently is termed the pudblic understanding of secience.
The hope iss been highest but least erticulate in the less
developed countries, for a vast prograa of implentetion of
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scizutific ideas into their non-inaustrialized societies
Which aight begin through activities such as science
alubs and fairs, tays and tools for children, science
Sustums and the like., Terns like “erudication of soientifie
111iteraty” have caught the fancy of *he Member Gtates and
they lave asked for action in this field. Up to the
present UNESCO's response to those demands has besn of o
token sort., The Division of Science Teaching, alrsady
taxed to the limit vith in-school progrems such as the
Pllot Projects, has hed neither the siaff nor the fumés to
launch & cempaign for scientific literacy. It bas, hovevar,
utilized university professors snd othsyr qualified experts
- - %0 carry out short-term (1-2 month) missious to wniversities and

other inatitutions of higher education in developing countries.
These visiting scientists delivered lectures on naw
‘dcvelop-enta in science axd oh problems of sciente edutetionm.
The nissions were usually designed, however, to suppoxt:
existing programs of ST with special enphasis on Pilot
Projects amd post-greduate training courses., DSP has also
promoted acticn in the ficid of solentiflic filns and has
glven & small auount of aid to cther sectors in the fields
of science muazuas and science cluls and fairs.

Considaring the fact that musewus and out-of-school
education for youth and for sdults have special progreas
in the othar sectors of WNESCO, it has been suggested that
DST cen, in the future, serve this cawse by giving
technical assistance to these projecis rether than
expand its own activities in these directions,

.  gopelusion. The Role of Advunced Countries fn the Inter-
petional Science Teaching Activities of UNESCO

‘ It is well known that some advanced countries Lave very
strong activities in course improvement sand curriculum reform




In the sciences. They receive many requests for help from the less
deve.oped countries‘ und huve, in several instances, developed aid
programaes for this pwpose on & bilateral bucis. While this mey be
the most efficient method of proceeding, especially if the purpose is
to serve the naticnal interests of the donor country, it is often not
the best procedure to follow if the intention is to develop & truly
internaticoul progremze of assistance to the lous developed coumrtries.
Often not even the nationel interests are best served in the long run
by bilateral progra.mes beoaurs the recipient countries knov tiat aid
is being giver to them for purpoees of nationsl security and react to
them acoordingly. | %8 propose that the proper acchanigs for intere
natfonsl exchange of experience in science teaching alreedy exists in
UNESCO. It ehould, of coursa, be strengthensd ismediately by chans)ling
wore of the present bilateral aid through UNESCO. ' The mechanisa for
special appropriations to UNBSCO already exists snd is widely used by
UNELCO divisions other than DST., After due consultation, funds from
advanced countries could be “"tagged" and given to support special
progrummes of DST. Widespread assistance (already begun on & emall
scale) consisting of expertc ond materiels could be given, for exesple,
to euch Study Group of the Pilot Projects and to the IWG itself. The
edvonced countries of Europe would also like to bspefit from joter-
ratloasl experience in course improvesent and curriculus refors in
scizuce but UNELCO has neglected them wbile concentrating on the needs
of the less developed couniries. A fund could be set up from these
countrics end the USA, for exsmple, to assist UNESCO in running spectal
corferences sad other activities on & truly intermetional basis, The
teeching comnissions of the fnternut.onal ecientific unicns which,
incidentally, are advisers to DST huve the tech:icel sanrower and the
1§tereot to orgenize internationcl conferenczs on science educstion but
they huve practically mo dudget. Extra budgetary funds coculd be allotted
to then through UNESCO. The mecbanisx for accepting such specially
alloceted funde, we repeat, alrecdy exists. It has not yet deen usad
by DST.

Hore cetailed informution on the progremmes of DST and on the
advisory role played by the teaching commissions of the internatiorel
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wiong is wvailable frg umsoo('”. A report(a) entitled Improving
Seience Lducsticn recent)y svdmitted to the Advisory Committee on Seience
ard Tecrnolegy of ths U.N. has sone furtbher suggestions for future
{nternntiorsl acticn, through UNELCC, in sefence education,

(1)

(8)
(5)

(5)
(6)
(T
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